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-a ^v$o_ ^^o) ^oj ti>£^ 71 ^Hl ^ -B-^nV 

#31; QS-^ 7m ## 2 ^*Rr #31; ^ 2 

^nV^- ^ 1 ^nV^ ^^>£^- ^E^sH A 2 , ^ ^) I ^ 

4-*\o_3, ol^-ol^l ^-wl^^ ^*Kr #311- 3L^Hr #i*)l ^*>^ ?fl*IH^ 

«<HH *r 9X^. *fl 1 TiN^S ^*>31, 2 ^ 

TiN^, Ti^, W^", Al^ ^ -Sd^^r ^>M-5] ^^tb^. 

£. 2e 

SIS, 7flsflAlE^ 
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tiV£^1 i^>5] 7fl2flX|Ei ^lS«o Vl ^ {METHOD OF MANUFACTURING CAPACITOR FOR 
SEMICONDUCTOR DEVICE} 



S. 2a vfl^l £ 2e^ ^HH 4^ ^*>^ ^^^1^ afl^^-i: 

20 : ajrH^l ^ 21 : SB*-^ 

22 : -fr^l^ 23A : TiN^ v 
23B : I-Sl^^s-^ 23C : a|| 2 

23 : A J-r-^i^ 24, 25, 27 : I^e^liB sfl^ 
26 : f^^^ 28 : 

29 : -He-Ill 
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42.3 ] 

<10> TgJ-i^ a> £ ^ 7fl3TflAlE-l ^lSU-^^ll ?j 7fl3lflA)E^ ^ 

<n> ^s-el^ofl a>^-e)^ ^aIe^ ^£5^1 (storage)^- ^ -fHl^, ^ #31 

olB(plate)-§- ^^^S o]-c^^^ > *Ff-*i^r ^ #^5- ^ 

^ ^eI^Je)^-^ A>-g-^r>ji -fr^ 1-^^ 0N0(0xi de-Nit ride -Oxide)^* *r-§-*V^ 
ol^-w> SISCSil icon-Insulator -Silicon) ^SS ^*r53^. ^M", -IL^sMI 
-1^3 <?}*H SIS ^S^) 7flsH^B^^ ^>7> -g-^ 7fl3fl^l^^» 

<i2> -ff^-l- ONO^" cfl^l ^f^s^^Os) , £| El^ls^ 

(Ti0 2 ), ^^^Sr^-^^l-W^-CA^Os^Os), iB^#E]E]-^-A];^^(SrTi03) ( PZT 

ofl ^l*fl ^-fr^^ ^l^l ^-B-^^-^l ^5]€-^5r^-(Si0 2 ) o l ?fl^l^m^« 
(step-coverage) 1H3°1 -*Hr«: TiN^ ^ ^r^r ^^#^1^ €b^3^8t ^ 
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<13> £ i*. ole^tt #5.%) UpE}-^ ^JES^, £ M- %Si 

<14> E ^-3:^, «lHBj-<y , ^ i£EM i^JEL ^ ^ ^<5] ^ 

°1 ^fi^ ^JE^l 71^(10) ^Hl spr-^UD* ^^*>Jl, 

^w-^^-(ll) ^Hl ##tr -^-^^-(12)* =i 4^-, -3-3^(12) 

TiN^-(13A)2f 1-B^E)^(13B)^8: £* r ^S sflE^H 

(13) ^- ^tr ^ , 7^ ^ #°fl f^^CU)^ zl t}^, §^23<£^ 

(14) #<=fl i^E^ns^^. ^€(15)* ^ A ^>JL, ISsll^liS SflE^(15) 
-fr f^^CU)* ^r-^(13)# 7)^ ^* 
(16)# ^tr^K 

<15> ^V 7 1 3.^(16) tg^.g- aIz^-a] ^^^-(13)^ TiN^-(13A)^»l ^Mtt ^4- 

TiN^"(13A)^ ^ wl^^Vofl ^ afl^i 7}^ ^ ^^J"* ^-8: ^ 

$lcf. ZL^, TiNe]-(13A)^r <>1*H ^f^lS. ^^^V7l nfl^-ofl 

AlZ^-afl^^^ ^^} 7 }7\ o]^7) nfl-g-°fl, €-^*(16) W ^ tfl-f-g^ 

<^<*MH S 1<H1 SAjs} wl-sq- ^o) f-El^&)-2-*|-(13B)°l t#s)^M- 51^ 3*1^ 

^ TiN^(13A)^r ^f-^Ml ^4. ^-f^H^r #5l^e1^^- ( 13B)^l 

TiN5V(13A)^l «l*fl ^7^>7fl fe^ 7>^7l rffl^-ofl ^ tifl^^o^ ^Bfl^^Vol nfl 

Ti^Tfl Jf*}^ ^^MItt <^c-l AH (under short) 7>^ °1 oit}. ^ 

^^7} iJHH ^fl^M ^-^^ i£5Kvariation)7r 
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<16> ^v 7 ]^ ^-o. ^2fl7l^^ n%*}7} *H#^1 3-^, 

^ ^ *}-g-] 

<17> ^-71^ 7l#^j -BM1# ^*V7l ^ofl ^-7]^ ^ ^ 

2) ^-^^r ^£^1 #ofl *HfSl^ ^ -H-fr^^ v ^ -n-^-a: ^ 

^*Rr #31; -fr^ ^ofl *fl i ^ 

*}^r #31; l-e)^^ 31 1 2fl^*M *fl^* ^*Rr #31; 

A o VJ r^ 2H€* 7]^r ## ^Ml ^ 2 ^ev* ^*Kr #31; 31 2 ^^-i: 

^1 l ^-^-4 ^f^S^- ^E^S}^ *fl 2 #5^el^ v ^ *fl 1 ^^<LS- 

^^.^ ^*Rr #31; 7l^r ^Hl ##^<3^ ^^Rr #31; ^ 

<i8> tf}^*}3l, 31 1 TiN^S ^SJ-JI, TiN^-c- J^-7l^f^s_S. 100 ^ 

*1 500 A 21 ^]S- ^^J-. 
<19> 5E*h 2 TiN^, Ti^, Al^ ^ -id^fe- *>^-^ ^°-S. 100 ^*1 

1000A2] if-7?\)3- ^^*}JL, #el^s1^^ 300 M]*l 2500A^ ^^1^ 
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<21> ol*>, ^ i^o] 7l #^0)0^ xjAl^- 7>^1 *>7> JitJ- -g-ol 

<22> S. 2a i-fl^l £ 2exr ^3aHH n}^ al^l ±t\2\ 

<23> J£ 2a# ^S*}^, B^l^H-i , ^ ^ ^.^ ^ 

7l^r(20) ^1 #5^^Hl^^S. *H?-^(21)* ^^*>JI, ^^^-(21) 

^nl^-A>^nv_^-^---A].^.^( Al2 03-Ta205) , iH«3E^#sWSrTi0 3 ), PZT ^ 31 
-fj-^o.^ -fj-^ (22)* ^^W. 3. tf^, -8-^(22) #-f*ll ^ 1 
TiN^-(23A)* ^*M^^K Chemical Vapor Deposition; CVD)S ^*}3L, TiN^ v (23A) 

v)tf^\%o_3,*\ ^e)^sl^-^(23B)* , TiN^(23A)£r 100 ^ 

*1 500A51 ^^s-Vji, S5^em^(23B)-& 300 2500A^ ~v\]S. ^^W. 

zl ^, #&]^&1^^(23B) iSsl^n^S *ll 1 3.71 » 5Hr ^1 1 iSefl^l^ 

H 2(|^(24)* 

<24> S. 2b# 711 1 XS^l^H sfl^l(24)* 

#e]^&l^^-(23B) 3* TiN^(23A)* ^^r<*l A o VJ f#^- °1 
sflli* 7m ^ ^Hl yl^^l 4-4^ i^i^-fr ^tt 7)1 2 ^5V(23C)* 

q-. «>^-^^>7ll, *ll 2 ^-^^(230^: TiN^, Ti^, W^", Al^ ^ ^^=1^ *>^H ^ v °- 
3. 100 i-fl^l lOOOA^l -^3. ^ M€ ^ 711 1 5LSeflxl^E 
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^(24)^ *fl7lt!- Xl 2 #4^(230) ^Ml IS^i^S #7l Xl 1 3.71 iL^ €■ 
XT 2 3.71 # £fe Xl 2 ISefl^liB 2fl^(25)^r 
<25> £ 2c» %^*>^ , XI 2 iSefl^l^H Bfl^(25)-i- ^ cfiaisM XI 2 ^BJ- 

(23C)-i- ^l^H XI 2 ^^T(23C), -&5l^e)^(23B) TiN^(23A)il3. °1^<X^ # 
^^-(23)^- ^tb^. °H, XI 2 ^-^^-(230^ TiNS>(23A)ol *\3, #713 
^^t}. H chfr, «o v ^^.S. XI 2 3fl^(25)# XlTlfV 

<26> £ 2d# #2:^, 71^: ^ -S-ofl ^^^^"(26)^- ##^^(26) ^> 

cfl iSeliZLel-sls. XI 3 £E^lXiH ^(27)^ ^tb^. =*■ cf^-, XI 3 i£2llX 
iB Xm(27)-§- ^14 ^7HS<3^-(26)* ^^HH ^^^(23)^: ^ 2r: 

^*(28)# °H, £ 2cH A o >J f ^(23)^1 # 

*M^Bl-^K23B)°l ^#£lclel-£ TiN5T-(23A)^l £*1^°1 -f^tb Xl 2 ^-#e|(23C)4 <2 
Xl 2 ^f^(23C)^r TiNaT(23A)il3. &&7} *E.7l nfl^l , ^Mr ti H 

Aj^Sj ^ SEfl^tg-^ a-ji^- ^ &t)-. £Al£)^l^ ^1^, ^Bfl^(28) ^ 

# 31 ^1^1 , TiN^-(23A) i£^r Xl 2 ^-#^-(23C)°l Ic^fe °1* ^ ^ 

wlx-l^Vofl o^sfl ^g. ^7l%Kg- ^-ti^r ^ TiN*K23A)-ir W*ViX ^ ^ 

^°1 -f^* XI 2 ^-#^"(230^- ^^-7> *s 7 ] trfl^-ofl ^ aEJ^J-f 

<27> £ 2e# ^-2:*}^, XI 3 i£3l*l^H 3Jfl^(27)^- ^7]^JL, 

*(28H1 "ti^i^ #?i^ < a^(26) ^MMl ^-^JLsL^i ^ 

t)-^, ofl ^1«J1 (etch-back) ^<>m sj-^M Xl^^V (Chemical Mechanical Polishing; CMP) 
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^-2.5. #^<£^-(26)^ S^l W^-g- Sl^^H ^^(23)4 

<28> >^7l ^Al^ofl o]^ > ^^aIe^ ^M^^hi- TiN^I 3l °l£H 

^H^-i: -*M^ c| 3#*H ^*>^ ^r^4 TiN^l ^ s 

*V ^*Kg- ^s 7 |- Jrey] ufl£-ofl ; c| ol5l qjoflA^ ^EH^^V ^ 

<29> oj^Hl^ 3l 3^ 5-^) tH^^ 

o>qjx, ^x$°) y]^A a>^ ^q.^ ^ ^ 7>x] ^ ^ ^ 

<30> £ ^ 7 ]] 3 )]a1e^ ^#^-8: Tim, #^^^\ 3l *Hr 
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1] 

&s.*$ 7m a <hi ^ -h-^^ 

^7} -fr^ ^ofl *ll l ^-^4- #e]-S3W-fr ^V^^.s *g^*Hr #31; 

^71 * ^1 1 ^^f^-i- sflE^^H *fl€* «8>8*Hr #31; 

^-71 3ri]Ei-g- 7l^r ## ^Hl 2 ^^Mr *g^*Hr #31; * 

#71 2 #^-g- ^-71 1 ^#^5L^- sflE^^ 2 ^r*h 

[^T 1 * 2] 

*ii i %hi sa°H, 

#7l *fl 1 TiN^-AS ^ ^ sf^ 3* ^^-S ?rRr #£*fl i*}^ 7fls|H 

1% 3] 

*)1 2 $JM*1 , 
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Xl 2 ^ Sl^r Xl 3 *<H1 9X°]*\, 

^-7} TiN^ 100 vfl^l 500A^ ^*Kr ^-i: <sRr ^-£^1 ^> 

5] 

XI 1 5E^r XI 2 $X°]^\, 

^■7} X] 2 TiN^", Ti^", W^, Al^- # -S^fe *>M-2l 

6] 

X] 5 %H1 sa<H*i, 

4>7) XI 2 100 i-H^I 1000 A£] ^^5>^r ^SLS. ^ 

X] ±7.\9] 7fl2flAlE^ XI 3i^. 

7] 

XI 1 *<H1 5^*1, 
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^7) #e^£^^ 300 ^^1 2500 A ^ ^*Rr ^-§r ^HJilS. ^ 

8] 

4| 1 %H1 ^^i, 

4i i 

^•71 7|^r ^ #?M<2^ ^*Kr #41; 31 

S^Kr ^"-£41 ^>^1 4l2:«o V ^. 
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IS. 2c] 
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[5 2e] 

29 
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